Findings from the published ACHEON study revealed inadequate pain relief for chronic non-cancer pain (CNCP) across 10 Asian countries/regions. Hence, we performed additional analyses on the survey data to understand management practices for relieving CNCP and treatment-related adverse events (AEs). Descriptive statistics were used to summarize patients' profile, prescribed treatments, and associated AEs. Two-sample t test was used to compare pain levels between treatment groups. Univariate analyses were conducted to identify factors associated with pain intensity, presence of any common AEs, perceived treatment adequacy, patient-physician interaction, and employment status. Of 1305 patients surveyed, the median duration of CNCP was 24 (interquartile range, 39) months. The majority of patients (89.3%) reported having moderate (44.4%) or severe pain (44.9%). Most patients (80.1%) were prescribed non-opioids, while 16.2% of patients were untreated for pain. Although over half of the treated patients (53.8%) experienced AEs while receiving pain treatment, two-fifths were prescribed medications to manage these AEs. High pain levels, presence of AEs, and employment status influenced patients' perception of treatment adequacy. Patients were more willing to inform their physicians when pain levels were higher and when they perceived sufficient time with physicians. These findings revealed inadequate treatment of CNCP in patients from the participating countries/regions. CNCP management may be improved through increased physician-patient interaction time and adopting a biopsychosocial model for treatment. A proactive and multidimensional approach is required to manage CNCP and potential treatment-related AEs so as to provide optimal care for patients experiencing CNCP.
Introduction
Chronic pain (i.e., pain lasting ≥ 3 months) is highly prevalent globally [1] [2] [3] in both developed and developing countries [4] . Across Asia, the prevalence of chronic pain in adults has been reported to vary greatly, ranging from 7% in Malaysia to 60% in Cambodia and Northern Iraq. Older adults are more likely to experience chronic pain, with prevalence rates as high as 40% to 90% [5] [6] [7] .
Despite high prevalence rates globally, chronic pain remains inadequately treated around the world [8] [9] [10] . If left untreated, chronic pain can negatively affect patients' physical and emotional well-being, work productivity, and their quality of lives (QoL). These consequences impose a significant socioeconomic burden on patients, families, and society [6, 7, 11] .
Chronic pain of non-malignant origin is referred to as chronic non-cancer pain (CNCP) [12] . Because CNCP has a multifactorial etiology [13] , a multidimensional approach that integrates both pharmacological and non-pharmacological therapeutic strategies is usually required for effective management of pain [14, 15] . International guidelines [12, 14, 16, 17] recommend initiating opioids only when non-opioid and nonpharmacologic therapies are ineffective at managing chronic pain and when benefits of opioids outweigh harm. A shortterm trial of opioids at the lowest effective dose may be initiated for selected patients (i.e., no current/past substance use disorder and no active psychiatric disorders) who continue to experience pain despite optimized non-opioid therapy.
The ACHEON (Current practices of cancer and chronic non-cancer pain management: A Pan-Asian study) study is the first large-scale multinational survey conducted to evaluate the attitudes and perceptions of physicians and patients toward pain management across 10 Asian countries/regions. Findings from the surveys on cancer [18] and non-cancer pain patients [11] were previously reported. The results of the survey conducted in non-cancer pain patients demonstrated inadequate pain control in the participating countries/regions and several barriers to treatment optimization [11] .
We conducted an additional analysis on the data from the ACHEON study to gain further insights into management practices for CNCP and treatment-related adverse events (AEs) in the countries/regions surveyed. This report also describes factors that would potentially influence patients' perception of treatment adequacy and their willingness to report uncontrolled pain.
Materials and Methods

Survey Design
The design of the ACHEON study has been described previously [11] . Briefly, the ACHEON study was a cross-sectional survey conducted in 10 countries/regions in Asia: China, Hong Kong, Indonesia, the Republic of Korea, Malaysia, Philippines, Singapore, Taiwan, Thailand, and Vietnam. Physicians and patients were surveyed between September and December 2013 to assess their attitudes and perceptions toward CNCP management.
The present manuscript describes additional analyses conducted on the data collected from non-cancer pain patients who participated in the ACHEON survey. Eligible patients (i.e., aged ≥ 18 years [or 20 years in Korea and Taiwan]; documented history of CNCP in the previous 3 months; willing and able to participate in all aspects of the survey) were recruited via door-to-door visits, phone book, online sources, hospital intercepts, doctor and patient referrals, and patients' associations.
Questionnaire
The design and conception of the questionnaire have been described previously [11] . Questions focused on the following aspects: patients' current pain levels, treatments prescribed for pain relief and their associated AEs, attitudes and behaviors toward treatment and employment status, and the effect of pain on their ADLs and work. Pain was assessed using the Box Scale-11 (BS-11) pain scale, ranging from 0 (no pain) to 10 (unbearable pain) [19] . Patients completed the questionnaire with "yes" or "no" responses or ranked responses according to a 5-point Likert rating scale, ranging from "agree completely" to "disagree completely."
Statistical Analysis
Eligible patients who completed the questionnaire were included in the analyses. Survey data were summarized descriptively for the overall patient cohort. Pain levels and pain intensities were further summarized by treatment at the time of the survey: any opioid (opioid alone or in combination with other prescribed pain treatments), ≥ 2 non-opioids, single nonopioid, or not treated. The incidence of AEs associated with pain treatments was summarized according to opioid prescription status: any opioid or non-opioids. Pain levels between treatment groups were compared using the two-sample t test.
Univariate analyses were performed to identify factors associated with the following variables: pain intensity, presence of any common AEs, perceived treatment adequacy, treatment satisfaction, patient-physician interaction, ADL, work, employment status, and QoL. All variables collected in the questionnaire were included in the analyses. Each rating on the 5-point Likert scale was assigned a number, with "disagree completely" and "agree completely" corresponding to 1 and 5, respectively. Continuous variables were examined using one-way ANOVA, while categorical variables were examined using the chi-square tests of independence. Only relationships assessed to be statistically significant and sufficiently robust (≥ 0.40 difference on pain scale or ≥ 10% difference) were reported.
Non-opioids were defined as all treatments other than opioids that were prescribed for pain relief, which included nonopioid analgesics, adjuvants (sedatives, sleeping pills, antidepressants, anticonvulsants), traditional Chinese medicine, or herbal medicine. Any common AE was defined as any AE commonly experienced by patients who received opioid treatment, which included nausea/vomiting, constipation, diarrhea, or abdominal pain, according to published data [20, 21] . Statistical analyses were conducted using SPSS Version 16.0 (SPSS software, Chicago, IL, USA) and p < 0.05 was considered statistically significant.
Results
Patients' Profile and Prescribed Treatments
Patients' characteristics and prescribed treatments for pain relief are summarized in Table 1 . The present analysis was conducted on the data from 1305 patients. The median duration of CNCP was 24 (interquartile range [IQR], 39) months. The mean pain level on the BS-11 scale was 6.0 (SD 1.9), with the majority of patients reporting moderate (44.4%) or severe pain (44.9%) at the time of the survey. The most common causes of pain were arthritis (33.3%) and poor posture (27.6%). Pain was primarily managed by general practitioners (22.1%); 8.9% of patients consulted pain specialists/anesthesiologists. A total of 212 patients (16.2%) were not receiving any treatment for pain relief. The majority (80.1%) were prescribed non-opioid medications and/or interventions, mainly analgesics (55.9%); 3.7% were prescribed opioids. Figure 1 illustrates patients' pain levels according to their prescribed treatment for pain relief. Of note, the mean BS-11 scores were in the moderate range across all groups, including those who were not treated. Despite being treated, patients in the opioid group, ≥ 2 non-opioid group, or single non-opioid group reported significantly higher levels of pain than untreated patients (mean BS-11 [SD] scores 6.5 [1.8] ]; all p < 0.0001). The majority of patients in each group were experiencing pain of moderate-to-severe intensity at the time of the survey (74.1-93.8%), with about half across all the treatment groups suffering severe pain: 50.0% in the opioid group, 49.6% in the ≥ 2 non-opioids group, and 46.2% in the single non-opioid group (Fig. 2) .
Pain Levels Across Treatment Groups
Adverse Events Associated with Pain Treatments
Over half of the treated patients (53.8%) indicated they had experienced AEs due to their current pain treatments. Of these, 40.5% reported being prescribed medications to manage these AEs. Figure 3 shows the incidence of AEs (Fig. 3) .
Factors Related to Perceived Adequacy of Treatment
While the majority of patients were experiencing moderate-to-severe pain, only 36.6% perceived their treatments as inadequate to control their pain. Factors associated with patients' perceived adequacy of treatment are summarized in Table 2 . Higher pain levels, presence of any common AE, and employment status were significantly associated with perceived inadequacy of treatment.
Patients who perceived treatment to be inadequate had higher mean pain scores than those who perceived treatment to be adequate (mean BS-11 score 6.6 [SD 1.8] vs. 6.0 [SD 1.8], respectively; p < 0.0001) ( Table 2) . Patients who experienced any common AE were more likely to find their pain treatments inadequate than those who did not (51.5% vs. 32.4%, respectively; p < 0.0001). Those who were employed were also more likely to find their treatment inadequate compared with those who were unemployed (39.7% vs. 31.7%, respectively; p = 0.007) ( Table 2) . "Any opioid" refers to opioid alone or in combination with other prescribed treatments. "Non-opioid" refers to all treatments other than opioids that were prescribed for pain relief, which included non-opioid analgesics, adjuvants (sedatives, sleeping pills, antidepressants, anticonvulsants), traditional Chinese medicine (TCM), herbal medicine, or others Fig. 1 BS-11 pain levels according to treatment received at the time of survey. BS-11, Box Scale-11; SD, standard deviation. Note: The box illustrates the 25th to 75th percentile of the BS-11 scores. The vertical bar inside each box represents the median, while the + sign represents the mean. "Any opioid" refers to opioid alone or in combination with other prescribed treatments. "Non-opioid" refers to all treatments other than opioids that were prescribed for pain relief, which included non-opioid analgesics, adjuvants (sedatives, sleeping pills, antidepressants, anticonvulsants), traditional Chinese medicine (TCM), herbal medicine, or others. Two-sample t test: ****p < 0.0001 vs. "Not treated"
Factors Related to Willingness to Report Uncontrolled Pain
Higher pain levels and patients' perception of having enough time to discuss with physicians were identified as significant factors relating to patients' willingness to report uncontrolled pain. Patients who informed their physicians when their pain is not controlled had significantly higher pain levels than those who did not (mean BS-11 score 6. 
Impact of Pain on Activities of Daily Living and Work
Over half of the patients (61.5%) were employed at the time of the survey. Of whom, 62.6% stated that their performance at work was affected by their pain, and 53.3% and 41.8% were worried that they will have to stop work or will lose their job due to pain, respectively. Fig. 3 Incidence of adverse events due to pain treatment. Patients could experience more than one adverse event. "Any opioid" refers to opioid alone or in combination with other prescribed treatments. "Non-opioid" refers to all treatments other than opioids that were prescribed for pain relief, which included non-opioid analgesics, adjuvants (sedatives, sleeping pills, antidepressants, anticonvulsants), traditional Chinese medicine (TCM), herbal medicine, or others
The majority of patients (80.8%) indicated pain hindered their ability to perform ADLs. Pain-related hindrance to ADLs was found to be associated with a negative impact on work (Table 3) . Patients whose daily activities were hindered by pain gave significantly higher ratings on pain affecting their work performance than those whose ADLs were unaffected (mean rating 3.7 [SD 1.0] vs. 2.8 [SD 1.1], respectively; p < 0.0001). They also gave higher ratings on worrying that they will have to stop work (mean rating 3. 
Discussion
Through a questionnaire-based survey, the present analysis sought to examine current management practices for chronic pain relief and treatment-related AEs and identify potential factors influencing patients' perception of treatment adequacy and their willingness to report uncontrolled pain. The results highlighted inadequate pain relief despite the majority of patients receiving pain treatment. There is also a possibility that AEs were under-managed as a high proportion of patients who reported AEs did not receive medications to manage the symptoms. Patients' perception of treatment adequacy was found to be influenced by pain levels, presence of AEs, and employment status. Patients with higher pain levels and who perceived they have sufficient time to discuss with their physicians were more willing to inform their physicians when their pain is not controlled. Additionally, pain-related hindrance to ADLs was found to be associated with a negative impact on patients' work performance and assurance of job security.
Effective chronic pain management aims to restore function and reduce pain intensity [22] . In the present analysis, despite the majority of patients receiving pain treatment, a substantial number of patients still reported having moderate-to-severe pain. Our results also found that almost 20% of patients did not receive analgesic treatment despite moderate-to-severe pain. These findings highlight inadequate pain management. Based on the literature, there could be several reasons for this-under-treatment or inappropriate management of non-cancer pain conditions by a general practitioner or non-pain specialist [23, 24] ; comorbidities contributing to pain are not adequately or appropriately managed [25, 26] ; or the use of non-pharmacological interventions [27] . To Table 2 Association of pain,  common ADLs, activities of daily living; SD, standard deviation a One-way ANOVA b Each rating was assigned a number; "disagree completely" = 1 through "agree completely" = 5 ensure adequacy of pain treatment, healthcare providers need to have an all-rounded assessment of patients such that their current health status and past medical history (for example, comorbidities, contraindications, concomitant medications, and allergies) are accounted for before prescribing an appropriate treatment [28] . Hence, management of complex CNCP requires a multidisciplinary team for optimal patient outcome [23] . Opioids may also be considered in carefully selected patients when optimized treatment options are ineffective, and when benefits outweigh harm [12, 14, 16, 17] .
In general, management of CNCP may be improved through education on pain management and assessment, and on pain analgesics and their adverse effects [11, [29] [30] [31] . Pharmacologic options for refractory pain, such as opioids, may be less accessible in several Asian countries due to limited opioid formularies, or highly stringent opioid regulations [11, 32, 33] . Hence, inadequate knowledge on pain and its appropriate treatment options, and inaccessibility to strictly regulated analgesics, such as opioids, may collectively hinder the overall management of CNCP.
Similar to Asian countries, CNCP is also variably prevalent in western countries, with rates ranging between 5 and 46.5%, and is considered to be inadequately managed [34] [35] [36] . Published data also suggest that inadequate knowledge of pain management and assessment, limited physician-patient time, and accessibility to essential controlled medications such as opioids are global challenges facing CNCP management that is not limited to Asia [35, 37] . Hence, in these respects, the issues plaguing CNCP and its under-treatment are consistent throughout the world.
In this analysis, more than half of patients experienced AEs related to their pain treatments but only 40% of these patients were prescribed medications to manage AEs. Under-management of pain treatment-related AEs may lead to pain treatment discontinuation or non-compliance and could be an explanation for the high levels of pain reported. Consequently, patients may consider pain treatment inadequate. Indeed, it has been reported that AEs, if not managed adequately, can affect treatment adherence or lead to treatment discontinuation, both of which can hinder effective treatment [38] [39] [40] . We also found that patients were more willing to report uncontrolled pain when pain levels are high and if they perceived sufficient consultation time with their physicians. These findings emphasize the need for increased physician-patient interaction time to allow patients to communicate concerns regarding their condition or treatment [23] .
Our findings also showed that pain-related hindrance to ADLs was significantly associated with negative impact on patients' work performance and assurance of job security. The impact of chronic pain on the biopsychosocial effects of patients is well-established [41] [42] [43] [44] . Therefore, physicians are encouraged to adopt the biopsychosocial model to assess and treat CNCP [16, 45, 46] . This survey presents some limitations. Firstly, its inherent cross-sectional design limits our ability to draw any conclusions on the causality of the observed associations. Secondly, patient characteristics had not been comprehensively surveyed; information on patients' comorbidities, concomitant treatments, disease states, extent of treatment, and courses of therapy are unknown. As we are unaware about the treatment patterns (e.g., dose, treatment adherence, and duration of therapy), we are unable to conclude if the treatment result was because of the therapeutic option or due to the variations in use or prescription. Without these information, we are unable to speculate further about management practices for CNCP and treatment-related AEs. We based our conclusions on the recognized international literature that have previously addressed these types of issues. Finally, AE management was inferred from the types of medications prescribed to patients; however, these medications may have been prescribed for comorbidities, rather than for AEs related to analgesics. Nevertheless, the results of this large-scale multinational survey provide valuable insights into the current standard of care in the real-world setting for patients with CNCP in the participating countries/regions. Future studies assessing longitudinal data would be meaningful for observing trends relating to prescription patterns and management practices for CNCP and treatment-related AEs.
Conclusions
The present analysis revealed that although the majority of patients in the participating countries/regions had received pain treatment, a significant proportion of patients still experience moderate or severe CNCP that adversely affects ADLs, work performance, and assurance of job security, leading to a perception of inadequate treatment. Physicians are encouraged to spend more time to understand the patient's overall health and to consider biopsychosocial factors when assessing and treating CNCP. Treatment of CNCP warrants a multidimensional approach that includes non-pharmacological strategies, and non-opioid and/or opioid analgesics. Adherence to prescribed treatment regimen and appropriate and timely management of treatment-related AEs are also critical determinants of a successful treatment.
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